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Abstract 
The current research assessed the effects of verbal instruction on affective and expectancy learning 
during repeated contingency reversals (Experiment 1) and during extinction (Experiment 2) in a 
picture-picture paradigm. Affective and expectancy learning displayed contingency reversal and 
extinction, but changes were slower for affective learning. Instructions facilitated reversal and 
extinction of expectancy learning but did not impact on affective learning. These findings suggest a 
differential susceptibility of affective and expectancy learning to verbal instruction and question 
previous reports that verbal instructions can accelerate the extinction of non-prepared fear-learning 
in humans.  
Keywords: Conditioning, verbal instruction, affective learning, expectancy learning 
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Learning based accounts are widely accepted as explanations for the acquisition, 
maintenance and alteration of emotional phenomena as diverse as attitudes (Cacioppo, Marshall-
Goodell, Tassinary, & Petty, 1992), likes and dislikes (De Houwer, Thomas, & Baeyens, 2001), and 
clinical and non-clinical fear (Mineka & Zinbarg, 2006). Contemporary learning theory can account 
for a number of clinical phenomena previously thought outside the scope of a learning based 
framework (Bouton, Mineka, & Barlow, 2001; Mineka & Zinbarg, 2006) and provides novel 
approaches to highly relevant phenomena such as relapse (Bouton, 2002). However, the learning 
based analysis of emotional phenomena also continues to generate controversies such as the 
question of whether acquisition of likes and dislikes (De Houwer et al., 2001) or fear (Hamm & 
Weike, 2005) can occur in the absence of explicit knowledge of the stimulus contingencies or 
whether such knowledge is required (Lovibond & Shanks, 2002). Whereas such questions seem, at 
first sight, only relevant to students of the theory of human learning, they nevertheless carry 
considerable practical implications. If we want to design efficient methods to alter emotional 
responses such as fear, then an understanding of their mediation and susceptibility to interventions 
on different levels, physiological, behavioural, or cognitive, is essential.  
Current dual-process theories of evaluative learning (De Houwer et al., 2001) or fear 
learning (Hamm & Weike, 2005) distinguish between expectancy learning, the learning of 
predictive relationships among stimuli, and affective learning, the acquisition of emotional 
responses such as dislikes or fear. In the current paper, the term „affective learning‟ is used to refer 
to any change in conditional stimulus pleasantness as a result of associative learning. The term „fear 
learning‟ is used if the conditioning procedure involves the use of aversive unconditional stimuli 
that were designed to be „unpleasant, but not painful‟. Theories of evaluative and fear learning share 
the assumption that affective learning can be mediated by subcortical networks that are not under 
the control of higher cognitive processes (for a review see LeDoux, 2000). This view is reminiscent 
of the notion of encapsulation from cognitive influences as espoused in Seligman‟s preparedness 
theory of phobic learning (Seligman, 1971) or in more recent theories of fears and phobia (Öhman 
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& Mineka, 2001). The proposal of affective learning and responding in absence of cognitive 
processes raises the question as to the role of cognitively based interventions in altering affective 
responding or the facilitation of new learning that provides alternatives to the predominant 
emotional response.  
Previous research suggests that cognitively based interventions, operationalised as verbal 
instructions about the stimulus contingencies, are highly effective in modifying human fear 
learning. Using the classic analogue of human fear learning, aversive differential Pavlovian 
conditioning, Grings, Schell, and Carey (1973) demonstrated an immediate reversal of previously 
trained differential electrodermal responding after verbal instruction. This reversal was evident 
before the first presentation of the US in the new contingency. Hugdahl and Öhman qualified this 
observation by demonstrating that the effects of verbal instruction on fear conditioning are 
moderated by conditional stimulus fear-relevance (Hugdahl & Öhman, 1977; Hugdahl, 1978). After 
acquisition of differential electrodermal responding, Hugdahl and Öhman informed participants that 
no more unconditional stimuli were to be presented. Differential electrodermal responding to non 
fear-relevant conditional stimuli, pictures of flowers and mushrooms, was abolished after 
instruction whereas differential responding to fear-relevant conditional stimuli, pictures of snakes 
and spiders, was not affected. These results were interpreted as consistent with the notion that 
prepared learning is not affected by cognition (Seligman, 1971).  
Lipp and Edwards (2002) replicated the procedure used by Hugdahl and Öhman (1977) in 
order to assess whether differences in electrodermal responding indeed index the effects of 
instruction on fear learning. The electrodermal measures replicated the findings of previous 
research, showing susceptibility to verbal instruction only for conditioning with non fear-relevant 
stimuli. However, regardless of conditional stimulus fear-relevance and instruction condition, the 
conditional stimuli paired with the aversive event were rated as more unpleasant than were the 
conditional stimuli presented alone after completion of the experiment. Thus, the post-experimental 
assessment of affective learning failed to reflect the difference in extinction between the not 
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instructed groups or the selective effect of the instructions, both of which had been evident in the 
electrodermal measure during extinction. These findings may suggest that effects of verbal 
instruction on electrodermal responses during extinction are not caused by changes in emotional 
responding, but by changes in arousal (Bradley, 2000) or expectancy learning (Lipp & Vaitl, 1990) 
to which electrodermal responses are sensitive as well. Further research in learning paradigms that 
can assess affective and expectancy learning simultaneously seems required to clarify the effects of 
instruction on affective learning.  
Lipp and Purkis (2006) developed a procedure based on the picture-picture paradigm 
(Martin & Levey, 1978) that permits the concurrent assessment of affective and expectancy learning 
as well as the assessment of post-experimental stimulus evaluations. In brief, participants are 
presented with two conditional stimuli, simple geometric shapes, one followed by a pleasant and the 
second followed by an unpleasant unconditional stimulus, pictures of happy and angry faces. Verbal 
evaluations of the conditional stimuli and an assessment of the stimulus contingencies are made 
after each block of 10 trials. Long term effects on affective learning beyond the immediate learning 
context are assessed with a post-experimental paper/pencil scale that differs in format from the 
computerised assessments collected during the experiment. Using this procedure, Lipp and Purkis 
found that reversal and extinction were slower for affective than for expectancy learning. Moreover, 
post-experimental assessments of stimulus evaluation were inconsistent with the most recently 
trained stimulus contingency, revealing significant differential affective learning after extinction 
and neutral evaluations after reversal. Thus, the assessments outside the immediate learning context 
seem to reflect an integration of evaluative affective learning across all phases of the experiment. 
One major disadvantage of this paradigm is that it relies entirely on verbal reports which are can be 
subject to demand characteristics. On the other hand, findings of dissociations between self report 
measures of affective and expectancy learning and of differential stimulus evaluations after 
extinction, but not after reversal training, render it unlikely that the results reflect merely on demand 
characteristics.  
Verbal instruction and affective and expectancy learning 
6 
The present study assessed the effects of verbal instructions about the stimulus 
contingencies on contingency reversal (Experiment 1) and extinction (Experiment 2) of affective 
and expectancy learning in a picture-picture paradigm. Using reversal and extinction paradigms 
provides the opportunity of a conceptual replication which strengthens the overall conclusions. 
Verbal instruction about the occurrence of the unconditional stimulus has been shown to facilitate 
the extinction (Hugdahl & Öhman, 1977; Hugdahl, 1978) and reversal (Grings, Schell, & Carey, 
1973) of human Pavlovian fear conditioning as indexed by electrodermal responses. The current 
study will clarify whether these findings index affective or expectancy learning. The present 
experiments were designed to permit the separation of the effects of the manipulation per se from 
effects of the manipulation on subsequent learning. Thus, the effects of the experimental 
manipulation were assessed prior to explicit training in the new contingencies, reversal or 
extinction. In both experiments a third group was employed that was exposed to context change 
rather than to verbal instructions. Context change had no significant effects on either affective or 
expectancy learning and the results are not included in the present report. They are available from 
the first author on request.  
Experiment 1 
Method 
Participants 
Forty-eight undergraduate students (36 females), aged 17-41 years (mean 19.4 years), 
volunteered participation in exchange for course credit and provided informed consent. Participants 
were assigned to one of two groups upon arrival at the laboratory with the restriction of an 
approximately equal percentage of males and females in each group (Control: 5:19; Instruction: 
7:17).  
Apparatus and Materials 
The experiment was conducted using DMDX (Forster & Forster, 2003) on an IBM 
compatible computer running Windows XP. The experiment was controlled by the experimenter on 
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a primary monitor and experimental trials were presented to participants via a secondary 17” CRT 
monitor which participants viewed at a distance of 70 cm in the participant room. All experimental 
trials, ratings, judgments, and task specific experimental instructions were presented on the 
secondary monitor and responses were recorded via a USB keyboard. Pictures were presented at a 
size of 600 x 450 pixels (screen resolution: 1280x1024) on a background that was either yellow 
(RGB code: 255204000) or green (RGB code: 000102000) for half the participants in each group. 
Four line drawings of irregular geometric shapes served as conditional and control stimuli during 
practice. The unconditional stimuli used during the main experiment were a happy and an angry 
female face sourced from the Matsumoto and Ekman data base (Matsumoto & Ekman, 1988).  
Procedure  
Participants attended individual experimental sessions in a sound attenuated experimental 
room adjacent to the experiment control room. Participants received an initial briefing and read an 
instruction sheet for an overview of the experiment, before providing informed consent. Prior to the 
main experiment, participants completed a practice experiment which contained detailed 
instructions, as well as examples of conditioning trials and pleasantness and expectancy ratings. The 
stimuli presented during practice, two line drawings used as conditional stimuli and a male and a 
female face with a neutral facial expression used as unconditional stimuli, were not used during the 
main experiment. Pleasantness ratings were collected on a 9 point Likert scale that required 
participants to enter a number from 1 to 9 in response to the instruction „Please rate [CS] on a scale 
of 1 to 9 where 1=unpleasant and 9=pleasant; then press spacebar to continue‟ while viewing the 
conditional stimuli. Assessment of expectancy learning required participants to give a percentage 
for the extent to which a shape conditional stimulus caused the appearance of a particular 
unconditional stimulus, the angry or the happy face. Participants were asked to provide conditional 
stimulus predictiveness ratings for each CS-US combination in response to the following text that 
was displayed below the conditional stimulus shape in question: „To which extent (0-100%) does 
this picture cause the HAPPY [ANGRY}] face to appear?  Press Enter to continue.‟  The question 
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order (pleasantness or expectancy first) was counterbalanced across participants, but constant for a 
given participant across the experiment. The sequence of conditional stimuli was randomized for 
each assessment. Thus, two expectancy judgments and one evaluation of pleasantness were 
collected for each conditional stimulus shape during each rating session. The practice session 
concluded with an opportunity to ask questions of the experimenter. After potential questions had 
been answered, the main experiment started with a pleasantness assessment for the two conditional 
stimuli to be used in the main experiment.  
The main experiment consisted of 120 trials structured into 12 blocks of ten trials. A trial 
consisted of the presentation of one conditional stimulus, black outlines of irregular shapes on a 
white background (4 x 4 cm; 2 s), followed without delay by one unconditional stimulus, a happy or 
an angry female face (15 x 15 cm; 2 s). The inter trial interval was 2 s. After pairing a conditional 
stimulus with one unconditional stimulus for 15 trials the contingency was reversed, so that, for 
example, if shape 1 preceded the happy face on trials 1-30, it was followed by the angry face on 
trials 31-60, the happy face on trials 61-90 and the angry face on trials 91-120. The assignment of 
conditional stimuli to unconditional stimuli was counterbalanced across participants and the trial 
sequence within each block was random. The conditional stimulus that was followed by an angry 
face on trials 1-30, and 61-90, and a happy face on trials 31-60 and 91-120 is designated CSN, and 
the conditional stimulus followed by a happy face on trials 1-30, and 61-90, and an angry face on 
trials 31-60 and 91-120 is designated CSP. Trials were presented in blocks of 10, each comprising 5 
CSP-US and 5 CSN-US trials. One pleasantness and two expectancy ratings were completed for 
each conditional stimulus after each training block of 10 trials.  
After the completion of the experiment, participants provided post-experimental 
paper/pencil pleasantness ratings for the two conditional stimuli presented in pictorial form, on a 7 
point Likert scale. The post-experimental questionnaire was presented in a different format and 
using a different scale in order to enhance the likelihood for the observation of long term effects 
outside the immediate learning context (Lipp & Purkis, 2006; Matute, Vegas, & De Marez, 2002).  
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Participants were randomly assigned to one of two experimental groups, Control and 
Instruction. Participants in Group Instruction were informed about the contingency reversal. After 
the last trial in each contingency phase, i.e., after trials 30, 60, 90 and 120, but before the 
subsequent pleasantness and expectancy ratings, the following text was displayed:  “IMPORTANT 
MESSAGE, The pairing of shapes and faces, will now be reversed. Press spacebar to continue" 
followed by a repeat:  "REPEAT IMPORTANT MESSAGE, The pairing of shapes and faces will 
now be reversed. Again - press spacebar to continue". The presentation of the instruction was timed 
such to permit the assessment of the effects of instruction only and independent of explicit training 
in the new contingency.  
Statistical analyses 
The pleasantness ratings obtained prior to the main experiment were compared with a 2 x 2 
(Group [Instruction vs. Control] x CS [CSP vs. CSN]) mixed model ANOVA to ensure that the 
conditional stimuli did not differ. In this and all other analyses, Group was the sole between subject 
factor. Pleasantness ratings collected during the experiment proper were subjected to a 2 x 2 x 2 x 2 
x 3 factorial ANOVA (Group [Instruction vs. Control] x CS [CSP vs. CSN] x Contingency [training 
vs. reversal] x Repeat [initial vs. repeat] x Block [1, 2, 3]). A 2 x 2 x 2 (Group [Instruction vs. 
Control] x CS [CSP vs. CSN] x Block [last experimental vs. post-experimental]) factorial ANOVA 
compared the ratings collected after the last trial of reversal with those provided in the post-
experimental questionnaire. The latter had been transferred to a 9 point scale. Differential effects of 
instruction on affective learning would be indexed by interactions involving the factors Group, 
Block and CS as changes in the evaluations of CSP and CSN are expected in opposite directions.  
Two expectancy ratings were available for each conditional stimulus in each assessment. In 
order to make the analyses for affective and expectancy learning comparable, the two ratings per 
conditional stimulus were combined into one score indicating the extent to which the conditional 
stimulus predicted the unconditional stimulus it had been paired with during the first contingency, 
i.e., predictiveness score for CSP = extent to which CSP predicted the happy face – extent to which 
Comment [m1]: This section really 
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reviewers happy.  
Verbal instruction and affective and expectancy learning 
10 
CSP predicted the angry face. Thus high levels of conditional stimulus predictiveness are expressed 
in positive values during one contingency and in negative values in the second. In order to permit an 
assessment of whether the extent of conditional stimulus predictiveness differed across 
contingencies, the negative values were rectified for the statistical analysis, but uncorrected values 
are shown in the Figure. Like the conditional stimulus pleasantness ratings, the predictiveness 
ratings were subjected to a 2 x 2 x 2 x 2 x 3 (Group [Instruction vs. Control] x CS [CSP vs. CSN] x 
Contingency [training vs. reversal] x Repeat [initial vs. repeat] x Block [1, 2, 3]) factorial ANOVA. 
Differential effects of instruction on expectancy learning would be indexed by interactions 
involving the factors Group and Block. The CS factor may not be involved as predictiveness scores 
were rectified.  
Multivariate statistics, Pillai‟s trace, are reported for all main analyses. All significant 
interactions were subjected to follow-up analyses using t-tests. To protect against violation of the 
assumption of sphericity, Greenhouse-Geisser error values and degrees of freedom were used for 
follow-up tests. Critical values from Sidak‟s tables were used for follow-up t-tests to protect against 
the accumulation of α-error (Rohlf & Sokal, 1981). The level of significance was set at .05 for all 
statistical analyses. 
Results 
As can be seen in the upper panel of Figure 1 expectancy learning developed quickly during 
the initial training and was reversed during the contingency reversals. However, the reversal seemed 
incomplete and did not reach the extent seen at the end of the initial training. Moreover, in Group 
Instruction, the predictiveness of the conditional stimuli seemed to decline before the presentation 
of the first reversal trial. The statistical analysis confirmed these impressions yielding main effects 
for Contingency, F (1, 46) = 5.77, p < .05, ηp² = .111, and Block, F (2, 46) = 3.92, p < .05, ηp² = 
.148, and a Group x Block interaction, F (2, 45) = 3.91, p < .05, ηp² = .148. The Group x Block 
interaction reflects that whereas there was no difference across blocks in Group Control, all t < 
1.10, conditional stimulus predictiveness after the third block was lower than after the second block 
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in Group Instruction, t(45) = 2.59, p < .05.  
Insert Figure 1 here 
The pleasantness ratings for the two conditional stimuli provided prior to, during and after 
conditioning training are presented in the lower panel of Figure 1. As can be seen, the pleasantness 
ratings of the conditional stimuli did not differ prior to the conditioning training, all F < 2.10. 
During training and reversal, the pleasantness ratings followed the changed contingencies, i.e., the 
CSP was rated more pleasant than the CSN during training, but less pleasant than CSN during 
reversal. However, the extent of differential evaluation seemed less during reversal than during 
training. Moreover, repetition of the training/reversal sequence did not seem to enhance the 
differential evaluation and there were no differences between the groups. The main analysis 
confirmed these impressions yielding main effects for CS, F (1, 46) = 21.85, p < .001, ηp² = .322, 
and Block, F (2, 45) = 3.53, p < .05, ηp² = .136, as well as Contingency x CS, F (1, 46) = 42.02, p < 
.001, ηp² = .477, Contingency x Block, F (2, 45) = 3.27, p < .05, ηp² = .127, Group x Contingency x 
Repeat, F (1, 46) = 8.16, p < .01, ηp² = .151, Contingency x Repeat x CS, F (1, 46) = 4.21, p < .05, 
ηp² = .084, and Contingency x Block x CS interactions, F (2, 45) = 14.24, p < .001, ηp² = .388.  
The Group x Contingency x Repeat interaction reflects that pleasantness ratings during 
reversal training averaged across blocks and conditional stimuli were lower in the repeat session in 
the Control group, 4.74 vs. 5.11, t(46) = 2.94, whereas there were no differences across repeats in 
the other contingency, or in Group Instruction. The Contingency x Block x CS interaction reflects 
that the evaluations of CSP and CSN did not differ after the first block of reversal training, t < 1, 
but did so after blocks 2 and 3 and after all blocks of the original training, all t(46) > 4.69. The 
Repeat x Contingency x CS interaction reflects that differential conditional stimulus evaluations 
during the initial training were larger than during both reversal trainings, although significant in 
both contingencies during both repeats, all t(46) > 3.80. Although the Figure suggests a crossover in 
stimulus evaluation of CSP and CSN from the last reversal block to the post test in Group 
Instruction, the analysis yielded no statistically significant results, largest F = 2.63, ns.  
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Discussion 
Experiment 1 was designed to investigate the effects of verbal instructions on affective and 
expectancy learning. Expectancy learning was quickly acquired during the initial training phase and 
was reversed readily. Verbal instructions facilitated the reversal of expectancy learning, leading to a 
reduction in conditional stimulus predictiveness before the first explicit training trials in the new 
contingency in Group Instruction. Affective conditioning was shown in the original training 
contingencies and in the reversal contingencies. During training and reversal the pleasantness 
ratings followed the changes in contingencies applied. That is, the CSP was rated as more pleasant 
than the CSN in the original training, but as less pleasant during reversal. However, the extent of 
differential evaluation between CSP and CSN was smaller during reversal than during the original 
training. This finding replicates the results reported by Lipp and Purkis (2006) and reflects that 
affective learning, in particular to valenced CSsconditional stimuli, is slow and requires extensive 
training. Experiment 1 failed to provide evidence that instruction facilitated reversal of affective 
learning at the time of the intervention or during the initial trials of subsequent contingency reversal 
training. The absence of an instruction effect on affective learning is surprising given that 
instructions modulated expectancy learning in the present study and have been shown to facilitate 
the reversal of human Pavlovian fear conditioning as indexed by electrodermal responses (Grings, 
Schell & Carey, 1973).  
Comparison of the ratings obtained in the post-experimental test was not statistically 
significant. Thus, there was no evidence that the differential stimulus evaluation acquired in the 
second reversal training was carried over to the post-experimental assessment. This replicates the 
results of Lipp and Purkis (2006) who failed to find a difference in post-experimental ratings after 
reversal training. Lipp and Purkis offered two explanations of their finding. Post-experimental 
ratings may reflect the renewal of all associations learned across the experiment and given that a 
particular conditional stimulus was associated with different unconditional stimuli in the training 
and renewal phases, it may be regarded as ambiguous and thus, neutral, when tested in a novel 
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context. Alternatively, post-experimental ratings may reflect an integration of learning across the 
entire experiment. Thus, the observed “neutrality” of the conditional stimuli after the experiment 
may reflect their average pleasantness across the entire experiment. Both explanations seem very 
similar, but postulate different underlying mechanisms.  
Experiment 2 
Method 
Participants 
Forty undergraduate students (27 females; mean age 19.9 years; range 17-50 years), who 
had not participated in Experiment 1, volunteered in exchange for course credit and provided 
informed consent. Participants were allocated to one of two groups upon arrival at the laboratory 
such that the gender split was equivalent (Control: 7:13; Instruction: 6:14). Expectancy learning 
data for one participant in Group Instruction were lost due to equipment malfunction.  
Apparatus, Materials, Procedure and Statistical Analyses 
Experiment 2 was conducted on the same premises as Experiment 1, using the same general 
apparatus and procedure. The conditional stimuli were simple geometric shapes, square and 
triangle. The other stimuli used were the same as in Experiment 1. Participants were presented with 
80 training trials, organized into 8 blocks of 10 trials, 40 acquisition trials in which CSP was 
followed by the happy face and CSN was followed by the angry face and 40 extinction trials during 
which no face stimuli were presented. In Group Control, the acquisition and extinction trials were 
presented without any additional manipulation. In Group Instruction participants were informed 
after the last acquisition block and before the fourth rating that no more faces were to be presented. 
The instruction read: “IMPORTANT MESSAGE. The happy and angry faces will no longer be 
presented. Press spacebar to continue"; followed by a repeat: “REPEAT IMPORTANT MESSAGE. 
The happy and angry faces will no longer be presented. Again - press spacebar to continue”. The 
pleasantness and predictiveness ratings were analyzed as in Experiment 1, however, the main 
analysis was a 2 x 2 x 2 x 4 (Group [Instruction vs. Control] x CS [CSP vs. CSN] x Phase [training 
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vs. extinction] x Block [1, 2, 3, 4]) factorial ANOVA.  
Results 
The conditional stimulus predictiveness ratings provided for CSP and CSN are shown in the 
upper panel of Figure 2. The conditional stimuli acquired differential predictiveness during 
acquisition and extinction reduced the predictiveness of the conditional stimuli. As in Experiment 1, 
the presentation of instructions resulted in a decrease of conditional stimulus predictiveness prior to 
the first extinction trial. The analysis yielded main effects for Phase, F (1, 37) = 131.31, p < .001, 
ηp² = .780, and Block, F (3, 35) = 3.01, p < .05, ηp² = .205, and Phase x Block, F (3, 35) = 3.43, p < 
.01, ηp² = .227, Block x CS, F (3, 35) = 3.20, p < .05, ηp² = .215, Group x Phase x CS, F (1, 37) = 
5.50, p < .05, ηp² = .129, and Group x Phase x Block interactions, F (3, 35) = 3.41, p < .05, ηp² = 
.227. Follow-up analyses of the Block x CS and Group x Phase x CS interactions revealed no 
difference between the CSs on any level of the other factors, all t < 1.5. The Group x Phase x Block 
interaction reflects that CS predictiveness in Group Instruction declined from the third to the fourth 
assessment, t(35) = 2.56, whereas there was no such change in Group Control, t < 0.5.  
Insert Figure 2 about here 
As shown in the lower panel of Figure 2, the two conditional stimuli did not differ in rated 
pleasantness prior to acquisition training, all F < 2.0, ns. Acquisition training led to a differential 
evaluation of the two conditional stimuli that was evident after the first block of trials and seemed 
to be maintained across extinction training, although there seemed to be some decrease in the 
differential evaluations. These impressions were confirmed by the analysis which yielded main 
effects for Contingency, F (1, 38) = 15.21, p < .001, ηp² = .286, and CS, F (1, 38) = 31.21, p < .001, 
ηp² = .451, as well as Contingency x CS, F (1, 38) = 20.57, p < .001, ηp² = .351, Contingency x 
Block, F (3, 36) = 3.40, p < .05, ηp² = .221, and Contingency x CS x Block interactions, F (3, 36) = 
5.22, p < .01, ηp² = .303. No term involving the factor Group approached significance, all F < 2.0. 
CSP was evaluated as more positive than CSN on all assessments, all t(36) > 4.8. Evaluation of 
CSP became more positive from the first to the fourth assessment, t(36) = 2.87, and decreased from 
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the last assessment during acquisition to the last assessment during extinction, t(36) = 3.17. 
Evaluations of CSN did become more negative from the first to the third evaluation during 
acquisition, t(36) = 2.25 (but not from the first to the fourth, t(36) = 1.23, ns), and became more 
positive from the fourth assessment during acquisition to the fourth assessment during extinction, 
t(36) = 3.99. Thus, acquisition and extinction of affective learning were observed.  
The differential evaluation of CSP and CSN seemed to increase from the last extinction 
assessment to the post-experimental assessment regardless of group. This impression was confirmed 
by a main effect for CS, F (1, 38) = 25.56, p < .001, ηp² = .402, and a CS x Block interaction, F (1, 
38) = 12.70, p < .001, ηp² = .250, which reflects that although significant at the end of extinction 
and during the post test, both t(38) > 5.59, the differential evaluation during the post test, Mean = 
2.23, SD = 2.59, exceeded that at the end of extinction, Mean = 1.18, SD = 2.06, t(39) = 3.59.  
Discussion 
The main findings of Experiment 2 can be summarized as follows. Acquisition and 
extinction affected expectancy learning in the predicted fashion in both groups. Participants learned 
to expect the unconditional stimuli during acquisition and to reduce their expectation during 
extinction. As in Experiment 1, the instruction modulated expectancy learning and resulted in a 
decrease of conditional stimulus predictiveness prior to the first extinction trial. Affective learning 
was acquired and (to some extent) extinguished in both groups. Rated pleasantness of CSP 
increased from the first to the last assessment in acquisition and decreased from the last assessment 
in acquisition to the last assessment in extinction. Similarly, the CSN became less pleasant from the 
first to the third assessment in acquisition and more pleasant from the last assessment in acquisition 
to the last assessment in extinction. Despite a decrease in differential evaluations across extinction, 
the CSP remained more pleasant than the CSN. Evidence for renewal of acquired valence was 
obtained in both groups with greater differential evaluation of CSP and CSN in the post-
experimental assessment than in the last assessment during extinction. The instruction did not affect 
the rate of extinction or the extent of renewal of affective learning.  
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General Discussion 
The present study was designed to investigate the effect of contingency-relevant instructions 
on expectancy and affective learning. Experiment 1 examined these effects in reversal learning and 
Experiment 2 assessed the effects on extinction. Expectancy learning was acquired quickly during 
the initial training phase and was reversed or extinguished in line with the changed CS-US 
contingencies. Affective learning responded to the changes in contingency as well, displaying 
reversal and extinction, but was overall less affected than was expectancy learning, a finding that is 
consistent with previous results (Lipp & Purkis, 2006). In both experiments, verbal instructions 
modulated expectancy learning, but not affective learning.  
The failure to find an effect of instruction on affective learning seems surprising given 
previous evidence that instruction about the absence of the unconditional stimulus facilitates the 
extinction of aversive Pavlovian conditioning (Hugdahl, 1978; Hugdahl & Öhman, 1977; Lipp & 
Edwards, 2002). Differential electrodermal responses were abolished immediately, at least if non 
fear-relevant conditional stimuli were employed. The discrepancy across paradigms may reflect that 
physiological responses to a conditional stimulus elicited on a single trial are a better indicator of 
momentary stimulus evaluations than are ratings collected after a set of trials. On the other hand, it 
may be that electrodermal responses are not a good indicator of stimulus pleasantness (Bradley, 
2000), but are sensitive to other processes such as expectation of a salient event, regardless of 
whether it is negative or neutral (Lipp & Vaitl, 1990). This interpretation is consistent with data 
reported by Lipp and Edwards (2002) who replicated the facilitating effect of verbal instructions on 
the extinction of differential electrodermal responses to non fear-relevant, but not to fear-relevant 
conditional stimuli. However, Lipp and Edwards (2002) also found no difference in differential 
pleasantness ratings of the fear-relevant and non fear-relevant conditional stimuli collected after 
extinction training in spite of the differences in electrodermal responding that had emerged during 
extinction training. This suggests that previous reports of a sensitivity of affective learning to verbal 
instruction may require re-evaluation.  
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Experiments 1 and 2 provided evidence that in the picture-picture paradigm expectancy, but 
not affective learning, is sensitive to verbal instruction. This may be taken to suggest that 
propositional knowledge has an effect on expectancy learning whereas affective learning is not 
affected by propositional knowledge, a position consistent with dual-process theories of affective 
learning (De Houwer et al., 2001; Hamm & Weike, 2005). On the other hand, it may point to a 
distinction between expectancy and affective learning that does not rely on the postulation of 
distinct learning systems. Expectancy learning has a clear future orientation as its main purpose is to 
prepare the organism for impending events. Affective learning, on the other hand, is more weighted 
towards past experiences which will determine whether a particular event is positive or negative for 
the organism. Thus, expectancy learning is more likely to be influenced by future events and is best 
implemented as flexible. Affective learning on the other hand, is more likely to be conservative and 
more affected by past events. This proposed differential sensitivity to past experiences vs. 
anticipated future events can explain why expectancy learning is faster to change than affective 
learning in response to manipulations like reversal or extinction. It is also consistent with the 
observations that repeated reversal training in Experiment 1 resulted in a decrease rather than in an 
increase of differential stimulus evaluation and that affective learning is not affected by the 
temporal arrangement of the conditional and unconditional stimulus (Mallan, Lipp, & Libera, 
2008).  
Renewal of affective learning was observed after extinction training. This pattern of results 
replicates Lipp and Purkis‟ (2006) findings and may have implications for the long term effects of 
extinction on affective learning. The current finding is somewhat qualified by the fact that 
extinction of affective learning was not complete after 20 extinction trials, which is an interesting 
finding in itself. Thus, renewal may have been smaller after extended extinction. On the other hand, 
Lipp and Purkis found similar extents of renewal across three groups of participants that differed in 
the extent of affective learning after extinction. Even though one group did not show differential 
conditional stimulus evaluations after the last block of extinction they did so in the post-
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experimental assessment.  
Keeping in mind the limitations of an experimentally based study when it comes to 
generalizing to clinical settings, the current study nevertheless has some applied implications. It 
failed to find an effect of verbal instruction on affective learning and yielded an enhancement of 
differential stimulus evaluations after extinction training. This pattern suggests that the combination 
of exposure and cognitive based interventions may be better suited to address the expectancy based 
components of emotional behavior than the affective ones. On the other hand, the results of 
Experiment 1 suggest that reversal training may be an effective method to reduce previously 
acquired affective learning in a manner that is less susceptible to relapse.  
In summary, the results of the present study support past findings that affective learning is 
governed by a learning system sensitive to contingencies among stimuli. As such, affective 
learning, like expectancy learning, is sensitive to reversal training and extinction (Baeyens, Eelen, 
van den Bergh, & Crombez, 1989; Lipp & Purkis, 2006). Expectancy learning closely followed the 
experimental contingencies, displaying a pattern of rapid and substantial change following 
contingency reversal in Experiment 1, and extinction training in Experiment 2. In both experiments, 
the pattern of affective learning to CSP and CSN was similar to, but slower and less pronounced 
than the pattern of expectancy learning. Verbal instruction affected expectancy learning, but not 
affective learning. This pattern of results seems best explained as affective learning being less 
malleable than expectancy learning and more reflective of past learning history.  
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Figure Captions 
Figure 1.  Conditional stimulus predictiveness (upper panel) and pleasantness (lower panel) as a 
function of point of assessment, conditional stimulus, and experimental group in 
Experiment 1 (Co: Control; In: Instruction; CSP: CS paired with the happy face US 
during the initial training, CSN: CS paired with the angry face US during the initial 
training; T1 – T6: Training blocks; R1-R6: Reversal blocks).  
Figure 2.  Conditional stimulus predictiveness (upper panel) and pleasantness (lower panel) as a 
function of point of assessment, conditional stimulus, and experimental group in 
Experiment 2 (Co: Control; In: Instruction; CSP: CS paired with the happy face US 
during acquisition, CSN: CS paired with the angry face US during acquisition; T1–T6: 
Training blocks; R1-R6: Reversal blocks).  
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